Perinatal kynurenine pathway metabolism in the normal and asphyctic rat brain.
The kynurenine pathway of tryptophan degradation contains several metabolites which may influence brain physiology and pathophysiology. The brain content of one of these compounds, kynurenic acid (KYNA), decreases precipitously around the time of birth, possibly to avoid deleterious N-methyl-D-aspartate (NMDA) receptor blockade during the perinatal period. The present study was designed to determine the levels of KYNA, the free radical generator 3-hydroxykynurenine (3-HK), and their common precursor L-kynurenine (L-KYN) between gestational day 16 and adulthood in rat brain and liver. The cerebral activities of the biosynthetic enzymes of KYNA and 3-HK, kynurenine aminotransferases (KATs) I and II and kynurenine 3-hydroxylase, respectively, were measured at the same ages. Additional studies were performed to assess whether and to what extent kynurenines in the immature brain derive from the mother, and to examine the short-term effects of birth asphyxia on brain KYNA and 3-HK levels. The results revealed that 1) the brain and liver content of L-KYN, KYNA and 3-HK is far higher pre-term than postnatally; 2) KAT I and kynurenine 3-hydroxylase activities are quite uniform between E-16 and adulthood, whereas KAT II activity rises sharply after postnatal day 14; 3) during the perinatal period, KYNA, but not L-KYN, may originate in part from the maternal circulation; and 4) oxygen deprivation at birth affects the brain content of both KYNA and 3-HK 1 h but not 24h later.